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[If *3t 1 ] 

y jc^ v > y y 3 - ;v<^M^^ s * ;y**3r S'Mt $ *tfc * * v;Wfc*° U -xf- V > ^ 

rarttsc 2 1 

^'Jxf >u^M5ftj»3&** ;v***y Mb $ *Lfc * v ;Wb*° y x.^- v > 

y 3-;^y^nf^X h y >fl^fc*»<frLt\ «tOy^nf^7 h y >flSF©MP 
as^tiTBB* v;Wfc*° y x.?- V > ^ y n L#ctw&^£ *LT & &£g*° y n ^ 

fcMlS S -CO-NH - C O - O -£rf£^<7> W*$i§ £^1" -2. ^ 

3 ] 

Htri3*;v#^ v;Wb*°v •^•f- u>^y a-;w±, *f?y ^T-uyjnj n-;y£2,2,6,6-T- b 

7>^;l/-l-tf^y y-W + y7y*;V (TEMPO) \Z «fc <9®HbLT#ib ^L«M^ 

1 xfi 2 wam<£>3j &o 

[flt&£4] 

frlSM*^ tt, J] * ~> t * & * m-T Z i:*;^y ^ £ tf*KJ& L 

(m*« 5 1 

EUROS'* nf** b y >^OHPllit: * jV/f y ;vft,f V xf v y ^ >j a — ^#*JM 

iriBPa*i»o#giafe3&«-co-NH-B l^xti-co-o-B ia£*>=|jfcg _t 

[W*a 6 ] 

2,2,6, 6- t- b 7^ f- ;V-l-tf^y V-)\s***s7Vi3 )\s (TEMPO) K X *) *° y x-*f- \s 
a-^SrgHbLT^y ^f-v>*y n - A'^^f y ;Hb§ ttfe* ;i/sK 

^yMfc^'Jxfi/y^ij a-;v£#&#;i/**^y;WfcI*i ; S.TOia^^sK^rv'Mb'K 
y jc^l^^y a^ji/ty^nf^ b y >S^-tSrI^Lt, ~>*nT^J*. f y 

7 ] 

y^nf^ h'J y PS|i i:* ;v**^f y V xf v y ^ v x-frtf^MLtklz 
&&2tiX%Z&#Vu?**yyv$>K>X, f fg* ;i/**^r y xf - v y ^ v 3 - ;v 
(DM^ii COO H2£-?* & y n * * V > 0 

im&m 8 ] 

2,2,6,6-f h 7^ f ;M-^'h>*-^t + y7^*;v (TEMPO) let *) ^y xf v 

*->Mb#'J xf yy^'J a-;i^^#s, *;v*>i/;H^f'Jxf i/y^v a-;K^^^t 
yj feo 
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[0 0 0 1] 

*Xtt- c o-o * t SJ^-T &$t£IS t * ;vtK^t 

[W*&#r] 
[0 0 0 2] 

#'J n^^r-9->{±, 3»«t^?- (Else 1 I rotator) (D&BPatf^aUfcfl^ (Jb : axis) 

. m£fr?-ft s MmL%^£ ? fcmm&zw.w.hxj£?> 0 wax, iwiu«-y^ 

nmbn (MPt. v^nf^ h 'J vfcJJlfc TCDJ £ B&iai- & £ ) . H 
iW^LT^'Jxf (J^, TPEGJ £ B&f5-f & & ) *m 

[0 0 0 3] 

LT, ^&&H 2 N-PEG-NH2 &H2 N-PEG- 

N H 2 t«-CDt^i^LTff-CD fltl-f 'J o ^ dp t y fOft, & 

IjJfJo^drtV't-COOHSttt^iriS (B 1 - CO OH) , m7L\*T7'*'y 9 
^|^E{t^ttl#'J n**^><£P EGSf£c9W3dgtf*-NH-C0-0-B 1 

[0 0 0 4] 

-H&fc % -NH 2 IJ:-C00Hii:W75 HkRJStt, */na?*'»l'*S:fiH£ftLT 

**£v> (»tf 1 «r#H©c:i:) 0 
[0 0 0 5] 

tit* M*fe ? -NH 2 *-C*iH2 N-PEG-NH2 l±7frJR$ flX & ©O, P 
E G CO KHUf ^fL<, WKPEG© *4fe^ZU' B 
ZOtztb, P EGC0M*^-0HS£N,N' -*A/#-^5?>f ^ iTV—^'RXF^ V>*JT 
5>t'tiLt, 8*OPEG^Fi, ii:PEG^i^-Cib^H2 N-PEG-N 

[tifif 1] WO 0 1/8 3 5 6 6fMo 

[I^^Fff iS^ 1 ] P. BuipiCT, l/. ncocui linann, J. Biomed. Mater. Res., 47 (1999 
), 152-169o 

[gfs#ttjtgt 2 ] H. Fujita, T. Ooya, N. Yui, Macromolecules 32 (1999), 2534-2 
541 o 

mmmik lxt t-r&mm] 

[0 0 0 6] 

L*Lfc**e>, _hI20T5 KftRJES, BP*>, CD**^$tLfeH 2 N-PEG-NH2 

2 N-PEG-NH2 *:fcaft*J-Cfflv*ata:«\ JRJpiRtfn* hJt, !fiL<^v> 0 $ 
fc, EJSfcS&spJ: <?r ^IIJiOA^^y;^ IP*> - C 0 0 H^£%1-&§t 

KHI (^yy*f V 7-/-;M-^i/-t + y- h 'J X (3» f->U7 5 >0 • ^ 
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[0 0 0 7] 

ifc, *t*4H 2 N-PEG-NH2 tli(±7 5 

K-NH2 ^£:f-f&H 2 N-PEG-NH2 -1 t&X~ £ 

{±-0- (CH 2 ) 2 -O-CO-NH- (C H 2 ) 2 -NH2 Tfcoifco Z.<Dtitb, P 

EG«tttir«i*fc«)nn, s^a^ifr&xwt**/**- >^ (-o-co-nh-) 

[0 0 0 8] 
[0 0 0 9] 

±i2@^tcinx.-c, xfi-tiBae<j^^> *&me>Bm±. i*awtttv^ 

£<bK, ilBBBjfcim*.^ Xti±tZBM<Dmz^ ^igoSKjfi. l^OPEG^f 
[0 0 10] 

JM*Wfc«\ t&*> M*0-C0OHSJ:PEGffl©-NH2S 

fcOEJESJCJ: im-CV^'Jn^^^Ctjt-C, PEGflt-COOHSt L_&o$f®£ 
il^l-COOHfcRSni, ^JxJi - — NH 2 iUXli — 0 H&t L> ^fL&OKXaK: 
flOfctf-CO-NH-B 1 JfcSSXIi- C 0 - O - B l«^if©PEGlW-CO 
O t «- C 0 O H t BLfc-t&m t Lfc«*# <b ttSfflBtSr^Tl- & # 'J n * 

[0 0 1 1 ] 

<2> ±B< 1 >fc*sv*t\ */u#*5/>i'2fefcRJS^S***1-3M«*#-NH2 

-co - nh -mmMxii- c 0-0 -^N^ofliitfc^i-a <Otf& v^ 0 

[0 0 12] 

ji^l^^y b U Wi^LT, *S8fco -> * n -r* * b y > 

i"S»«iafei:*RlSS-&T, -CO-NH-itM*X}i-C o-o-»ii«i«-t 

<4> _LfiB< 1 >~< 3 >£>v>-f ^l^^^v^t. *^y;Hb#'Jxf l^^^'Jn 
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-;W2. #'Jxfi/>/iJ xr-;vfc2,2,6,6-f F 7 > f JV-l-lf^'J yz;vt 7 
)V (TEMPO) izX VWMkLX&htiZV&X^o 
[0 0 13] 

< 5 > ii^y^nf^^ h y ^^©iinllSi: * ;v**^r y ;Hfc*°'J if V > ^ 'J xt 
<6> ±sa<5>^^v>r, *;i/**^r->;v^tSJSi-^^*^'-r^ii-M*>& s -NH2 

?tis - c o - n h c 0-0 -mm&x-ifiz <d^x^ 0 

[0 0 14] 

<7> nf** h V ^#^<a^P^lc#;v^4rv';Wt#y if a 

ot, l»tiI^-CO-NH-B liXtt-CO-O-B lS^lS^ttS^ 
[0 0 15] 

<8> '2, 2, 6, 6-f h 7 ^ f ^-1- 1'^ 'J y-;v t y 7 '7 * ;v (TEMPO) 
#yx.f n/$ry 3-;^ijkLt#'Jxfi/y^ij 3 -;voM3fc3§3&*# ;i/***->;Wfc$ 
tL7t*;]/^^rvMb^'; xf v>^*y 3-;v^#^,*;v^yMblg ; Xtf* ;v**3r~> 
Mt^Vxfl/y^'J a-^iy^nW h U V^^t S-MLT, h 'J 

yttOffl nU K ij )\> ;Ht*' y xf v > ^ y xr - Ltt£&£ $ ttT 4 & ft 

[0 0 16] 

< 9 > y^nm h y >^<7)^P§|5H7j;v^^r->;v<b*°y xf UZ/jTV n-;i/#? 
L#t $ *tT ft & ft# 'Jn^^t>fjboT % d;v**^y ;WfcsK y xf v > 7 y 

XT - ;i/ t± C 0 0 H m~? $> Z> ft# 'J a * * V > 0 

<10> 2,2,6,6-f h 5>f ^-l-tf^'J i^-^t^r 5/7^*^ (TEMP 0) i:<t 
19 stfy xf > ^ y 3 - ;w£$Ht U* U xf v 7 y n - /K*>ffl5fcjab&** ~>Mfc 
£*ifc#;v**^r~>;Wfc*°y xfi/>^ij xi-;u^#^,, *;i/^'>;Wb*°y xfi/y^'j 

I^o^m] 
[0 0 17] 

*§£WK£ 0. ft#y n^^-^^s-^catfij-eMv^c: <. xuvxiiiStfrfbSfcas* 

*«*IKfflV»«t fcft < „ JR^^< J.o=jx h±&$? i LV>^y u**4)-s'<Dnm.-%m* 
[0 0 18] 

So 
[0 0 19] 

JWfrttKHU i *K tiiiW-COOHifc PEG$JO-NH 2 

©RJSfcJ: OWTV^^y n**-9->fc#x.-C\ PEGi^-COOHIt Llo^il 
I^t-COOHfclffrt^i, ffflx.(?-NH 2 iXli-OHIfc U Cl ttfcORjESfc: J: 
IK Wilf-CO-NH-B l*TO-C0-0-B l«^Jf©PEGI^-COO 

t m- c o o h t Eu&-t z m t #r& Lfziss&n h ti& mm % # y n * ^-9- > 

mtE#2 004-3122128 
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[0 0 2 0] 

H P«5 * ;v sjf ^ -> ;Wb# ijxfv>/'jn- L«ctca.« $ tir & & m 

mxv tZKifczitx^ MJaWiKmBM, m^i£-co-NH-mm&Xi±- 
fflv^^tjcj;f9-co-NH -##i*^*-r & *°y n * ^ >xiz- c o-o 

[0 0 2 1 ] 

LT, it^i'^nf^^ h y >^<7)inl|5 C * v ;vf *° 'J xf V > ^ V n-Ji/ 

***3PJ U£ ^ $ tLT & & V u * ^ -9- > £ # -2, ^flf fc# £ ft & 0 
^H^tCfflv^tL^^V^^lx-^^U (PEG) (±. ^-O^i^^^tL-r, 

[0 0 2 2] 

*;v^+->;HbP E ^%Z<DmM$kifi3> n"$* a s Mb (-COOH) $*ltv>£P 
EGi±, t£3fei: ^&<P:frfeK«J: 9#fc*Lfcfc<^ ^itfi|Y>f>i*'J-?Ai;J:^i? 
lb, ^bv^^^/ai^bTK^tCt-S^b^iftCj: oT#P>tt^fe<0, &*="N*ifcfjlH] 

fc> v9> & * ;v ;H b y£ £ <£ o T # <b *l tz o & % v > t & «fc v > 0 
#&C *;l/^^rv;HbP E Gii, P E G ^2, 2, 6, 6-f > 5 ^ f H"^ 'J y"x;i- 1 
(TEMPO) C i ftltf f, W iO^v^^i Lv^ 0 
[0 0 2 3] 

tz^m&Tco^ xitT^-mmmm Wx-ifM^fv^, ^n*w, r-th-h 

^s^fc^-efHifc^-e^So * fc> jE^i : *$cjet\ : cc-Mfc 

fr^fc^-elSo # i Lv»T EMP Oift©*fttt, 7kK&4ki- Y V V ARZPXM. 
ABM** h V S A pHil0-l l^Lft*»e>, CC-M. T^jET 

[0 0 2 4] 

TEMPOfcJHv^agfcffcWU t£f O^; ;wf ->M1:P E G ©ISt 1^ i) , 1 o^Xfl 
[0 0 2 5] 

#;wi^r~>;WbP EGi:il^t4y^nf*^ h y > (CD) wu ^ioCDflv^ 
ii^li, fflittf, «-CD, j3-CD, y -CD4iTW4;t#lfi, «-c 

[0 0 2 6] 

*;i/*>vMkP e g t c d t ^i^ts##ii> mm^izm^zmnL, um-.m^. 

DMSO, DMF4fW-5it^-Ci5„ 
[0 0 2 7] 
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-aSxe^J: o T# £ frfcill* 0 y n^^r-^^fi, #v>-^ ®E«#y n * ^-9- ^ t - NH 
2 *Xi±-0H***'t**J-«Ulffc* J EJ6S*T, -C0-NH-#«*3kJl(i-C0-0 

10 0 2 8] 

&-C$*Uf, #Kffi5eSft3:v»o *>M?*~>A'3fcfc i K(B'*-**fc LTtt, -NH 2 lXli- 

o 

[0 0 2 9] 

75 ? -e§^ 0 *;W^iiat.f^t LT-NH2 SXIi-OHMfflv^ 

[0 0 3 0] 

t*ji> *s )vm t t r# e> ft* «jt s-^-r * *° y n * * -9- > £ ji^t-r #*-e 
*>i"K^^>nfei:KjiS^*afe**i-«»«afefc LT-NH 2 £i*r$i 

^Xti-OHIg^^-r-SM^^ffiv^o^j: <, #fcft&#y u^^xo 

SW-CO-NH-B liI(i-CO-0-B 1 lfeW«Jt*^r1-* £ tf*-e§ £ 0 

l)-C**o r-CO-NH-B Xtt r-CO-O-BlSJ o TB l J »± % 

-NH2 *Xt±-0H|g«r^S#«»O-NH2 3feXtt-OH*JBl^<J5fflJfi:SriSi*i-* 

o 

[0 0 3 1] 

BP*., n^^riJ-^fi, *s*ut** Y y >^0§gpg|5{3*;i/^^^;i/ 

v;Hk*° y u ^ r y a - ;i/©W5fr»j&*c o o Hix*^ & £ t » 

[0 0 3 2] 

;vi:y^Df^ h y mita^LT, y^nm h y WP«HcfifgB*/i/ 
'>Mb#'Jxfi/ > ^ y a -^3&»*3W L«»ca»$ ftT & * jgjj* 'jnnty^J 

'Jxfvy^ij3-H?2,2,6,6-f h 7^ ^-l-fcf^y (TEM 
PO) &c«fc $#y ifl/>^>j 3-^«rg6-fb-tS £ ii: <£ «9> #'Jxfi/^ij 3 -jK5 
M*^^* ;i^3r ~>;Wb£ ft£ * VMfc^ y Uy^ijn-^ <Dff£ v> 0 
[0 0 3 3] 
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^y?^'*^ (TEMPO) tC«t «9*°'J^^V>^'; a-^S-gfe-fbLT^U aif-V>^ 
[0 0 3 4] 

[^M#fl 1 ] 
[0 0 3 5] 

<PEGOTEMPO ift-fbt- i&PEG-tf^ *~ 

PEG (fl^*2j?£fcl±3. 5 7?) lOg, TEMPO (2,2,6,6-r h?^f;V-l- 
tT^ >J y-;^^fy 7y*JV) lOOmg, X^H-ffc^ f A 1 g**l 0 Om 1 K» 
#Lfc 0 #&ftfc*fcfcT&JRt&*3BBBHfc?- h U "7 A3fc»jfc (^T«JiS*iftflEjKj 5 %) 5 m 

itCI^t^^ &&^< pH: 10-1 1 ? KIN N a O H £^Sn LTil 

«Lfc 0 pH<0l£Tf±IKfc3#mrtfcj|fe*Lfc < fcofc**, HCIO^HSJPU, ^ 
^-;v^5m 1 t TO|BHT«SlnLTEJ6S:#T*'ti-/io %Lit**\'> 5 Omit 

*Lfc 0 ^^y-;V2 5 0ml -4tO»t:-i^TPEG- 
*^/!jf>SO*S:ffilj$tfc. ^ffflLfcPEG-^^^^^Srjt^gf^IlIJRLTto -TO 

*tPEG-*;V*'Vi^#/; 0 JR^9 5%m±o W^vMl:$9 5 %JSJJUt 0 
[0 0 3 6] 

<PEG-A;i^f^ii a-CDt Srffi Wciyg$jH$:<?>|it!l> 

±ETWKL^:PEG-*^5i?>Sl3 gMa-CD 1 2 g*Zti^tim* izMMLtz 
7 0tOS*5 0mn:ii$€^ ffl#£?I^U *4>& % (4*C) Bfe 

*&1 4 g) o 
[0 0 3 7] 

lSty^f;^;H7 5 K (DMF) 5 0 m 1 \ZT y ? y r 5 > 0 . Ug^i 
fifU ±m~?&btitz&M$£foi 4 gizmmLiz^ -tfr^frizx <mt) i^tz 0 igtv^T 

^•AH7^tn7^7x-f) 0. 3 8g«-DMF2 5mlCiiL/:^« 
2JDU HflUCfc £^?;fc 0 $ ib ^yyn^xwr/O. 14ml£DM 

F2 5m nc*»U^«>6*j6ipL, R«*£J: < ^ l? jH?fc 0 #<b *L7t:?.S^£J$-j&tf + 
^-HtL/;« DMF/>^-;i^=l : lS^Il 0 0m 1 ^jflitJ: < 

^»?iiL^> $feo^y-jn o om i ^m^tzm^mm^M^mzx $ 2m 

■JiSLfco #&*LfcifcSR**£««Lfcfc. yVfW** + yK (DMSO) 50ml 
Ki§#U #e>tt3t2S«ftfgF«[**7 0 0ml ^KjffiTLT^V a*^>£#fffi$-£7t: 

o *fmL^^'; v?*4)-y*i&>i>$-m-e®w.L, m&&.mximm&mmtfz 0 ^dm 
s o*»-*f x^m-mu-^m<D^-^ 2 jgu t^ciP'jn^ 
y->*n?z 0 mimLfz'&migfc*'<~-AtzLJzu^$}6 8% 1 4 gfrhoum 

i±. 3^#3. 5^©PEGO#^9. 6 g) T?*ofc 0 
[»tfl 2 ] 
[0 0 3 8] 

IfitDMF 5 0m 1 B0PK13 g. HOB t 1 g. ->*n^lr* h>jy3. 0 
g, y^vrne^xf^T^l. 2 5m 1 «ri©IS#-eiiF»$*3to £*Uc, #g2g#J 
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^t^attt-^itLt, DMF/^^-^=l : li^t5 0m 

2 [IliSiL^L*:^ £fbK^*7-;H 0 0ml ^fflv^-^^IWI^coit'L^ 
*KJ: i? 2IeI^i9^L^o ^ft£M£3f^$£^L*:^ DM SO 5 0 m 1 fc*F»U 
»?>*L^a69i4#***7 0 0ml + K«|TU#'J n * *-9->-fc$fai$ii:*:o flrffiLfc 

o JSs3)D L^r^ft^-^ I: LfcWISl 5 7% 1 4 gfrhOMMli. ^* 

3. 5^PEGOi^8. Og) t^ofco 
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